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PATIENT DIRECTED THERAPY MANAGEMENT 

[01] This is a continuation-in-part application of U.S. Patent Application Serial No. 
09/560,064, filed April 27, 2000, for which priority is claimed. 

FIELD OF THE INVENTION 

[02] The present invention relates generally to medical implantable devices. More 
particularly, the invention relates to a method and system for patient directed therapy 
management of implantable medical devices used to influence the humaa body. 

BACKGROUND OF THE INVENTION 

[03] The medical device industry produces a wide variety of electronic and mechanical 
devices for treating patient medical conditions. Depending upon the medical condition, 
medical devices can be surgically implanted or connected externally to the patient 
receiving treatment. Clinicians use medical devices alone, or in combination with other 
medical devices, drug therapies, and surgery to treat patient medical conditions. For 
some medical conditions, medical devices provide the best, and sometimes the only, 
therapy to restore an individual to a more healthful condition and a fuller life. 

[04] Implantable medical devices are commonly used today to treat patients suffering from 
various ailments. Implantable medical devices can be used to treat any number of 
conditions such as pain, incontinence, movement disorders such as epilepsy and 
Parkinson's disease, and sleep apnea. Additionally, use of implantable medical devices 
appears promising to treat a variety of physiological, psychological, and emotional 
conditions. 

[05] One type of implantable medical device is an Implantable Neuro Stimulator (INS). The 
INS is implanted at a predetermined location in the patient's body. The INS generates 
and delivers mild electrical impulses to neurostimulation areas in the body using an 
electrical lead. The INS electrical stimulation signals at neurostimulation sites or areas 
influence desired neural tissue, tissue areas, nervous system and organs to treat the 
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biologies, and other substances. Pharmaceutical compositions are chemical formulations 
intended to have a therapeutic effect such as intrathecal antispasmodics, pain 
medications, chemotherapeutic agents, and the like. 

[08] In the case of the implantable drug infusion pump, the system generally includes an 
implantable drug infusion pump, an external physician or clinician programmer, a patient 
programmer, and an infusion catheter. The implantable drug infusion pump contains a 
power source and electronics that allow the correct flow of therapeutic to be delivered to 
the treatment area. The physician or clinician programmer is used to create and store 
preset infusion therapies to be delivered by the implantable drug infusion pump. The 
clinician programmer communicates with the implantable drug infusion pump using radio 
waves, for example via telemetry. The patient programmer is an external hand-held 
device that allows the patient to optimize the stimulation therapy delivered by the 
implantable drug infusion pump. The patient programmer also communicates with the 
implantable drug infusion pump using telemetry. 

[09] A third type of implantable medical device is a combination medical device. Both the 
INS and the implantable drug infusion pump may also be used in combination to provide 
a more effective therapy. In some applications, the efficacy of treatment may be 
enhanced if tissue-requiring treatment is stimulated while drugs are being administered. 
Additionally, one system could be used as a base treatment system with the other 
providing additional treatment if the base system cannot provide an adequate response. 
In such a system, the combination devices could be separately housed devices or devices 
that share a common housing. The system may include both an INS and an implantable 
drug infusion pump along with a common infusion catheter that contains both a lumen 
and electrodes to provide the treatment. 

[10] In the above devices or combination devices, a clinician typically creates and stores 
preset patient therapy programs that are executed by the devices to deliver therapy to the 
patient. The preset patient therapy programs include specific therapy parameters that are 
set and created by clinicians based on industry or clinician preferences, patient feedback, 
a patient's test results, or a combination of all of the above. The patient therapy programs 
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are then downloaded into the devices memory using the clinician programmer. The 
patient therapy programs then reside in both clinician programmer memory and the 
devices memory. The stored preset patient therapy programs, which include specific 
therapy parameters, will allow the devices to generate the appropriate electrical 
stimulation signals or drug infusion flows for the patient's specific needs. The stored 
patient therapy programs may contain parameters, which include for example, electrode 
settings, signal intensity or strength (amplitude), signal duration (pulse width), signal 
timing and cycling (pulse frequency or rate), drug infusion volume, start time, and stop 
time. 

[11] At present, patients do not have the ability to select and assemble the preset therapy 
programs, which were created by the clinician, or to create his/her own personalized 
therapy programs. A patient can typically access the stored preset cUnician therapy 
programs but cannot create personalized therapy programs himself/herself A patient 
must use and live with the preset therapy programs that have been created by the 
clinician. Moreover, the targeted treatment areas by the implantable medical devices are 
usually situated to alleviate or address pain or discomfort due to one body position or 
activity, e.g., sitting compared to walking, jogging or running. As a result, the 
combination of specifically situated stimulation and/or infusion areas and unchangeable 
clinician created preset therapy programs can lead to discomfort or reduced therapy when 
a patient engages in activities that were not accounted for or foreseen by the clinician. 
The inability to modify the stored therapy programs can thus limit the activities that a 
patient may wish to engage in. 

[12] For the foregoing reasons there is a need for a method and system that will allow patients 
to access stored preset clinician therapy programs so that the patient can create new 
personalized therapy programs that will enable the patient to participate in a variety of 
activities without undue discomfort or the need to visit a clinician for additional preset 
therapy programs. 

[13] It is an objective of the present invention to provide a method and system to give patients 
the ability to assemble, label and store their own personalized therapy programs, on 
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demand, from among the preset clinician therapy programs that are resident in device's 
memory. 

[14] It is an objective of the present invention to provide a method and system to give patients 
more control to create personalized therapy programs and settings to fit their unique 
lifestyles thereby increasing patient satisfaction. 

SUMMARY OF THE INVENTION 

[15] The present invention provides a method and system that allows a patient to select and 
access stored patient therapy programs, that are resident in the INS device, and modify 
the stored therapy programs to accommodate his/her particular lifestyle, thereby creating 
and storing personalized therapy programs. The patient can select and access stored 
patient therapy programs and combine in an unmodified manner at least two of the 
accessed therapy programs to create personalized therapy programs. The present 
invention also gives the patient the ability to select and access stored patient therapy 
programs, to modify the accessed preset therapy programs and then combine the 
modified preset therapy programs to create personalized therapy programs. 

[16] In accordance with the present invention, there is provided a method for patient directed 
therapy management in an implantable drug infusion pump. The method comprised of: 
accessing at least one preset clinician drug therapy program stored in the drug delivery 
pump; creating at least one personalized drug therapy program from the accessed preset 
clinician drug therapy program; and executing at least one personalized drug therapy 
program for the drug delivery pump. 

[17] In accordance with the present invention, there is provided a system for patient directed 
therapy management that allows a patient to select and access stored patient therapy 
programs that are resident in the combination device and to modify the stored therapy 
programs to create and store personalized therapy programs that accommodate the 
patient's particular lifestyle. The system is comprised of a first medical device 
comprising a first telemetry block and a first memory with at least one preset clinician 
therapy program; a second medical device comprising a second telemetry block and a 
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second memory with at least one preset clinician therapy program; and a patient 
programmer comprising a third telemetry block, the patient programmer configured to 
allow creation of at least one personalized therapy program for the first medical device, 
the patient programmer able to store and execute the personalized therapy program. 

[18] It is contemplated that the combined medical device comprise any medical device using 
preset therapy programs, including, but not limited to, pacemakers, defibrillators, 
cochlear implants, implantable diagnostic devices for detecting bodily conditions of 
certain organs, like the brain or the heart, and drug delivery systems having an 
implantable pump. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[19] Figure 1 illustrates an implantable medical device as could be implanted in a human body 
to deliver stimulation therapy. 

[20] Figures 2A-D illustrate locations where the implantable medical device can be implanted 
in the human body other than the location shown in Figure 1. 

[21] Figure 3 is a schematic block diagram of an INS in accordance with an embodiment of 
the present invention. 

[22] Figure 4 depicts a block diagram that shows a method of the present invention to create 
personalized therapy programs. 

[23] Figure 5 is a block diagram representation showing in more detail certain steps of Figure 
4 for creating personalized therapy programs. 

[24] Figure 6 illustrates an implantable drug infusion device that could be implanted in a 
human body to deliver drug infusion therapy. 

[25] Figure 7 is a schematic block diagram of an implantable drug infusion pump in 
accordance with an embodiment of the present invention. 
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[26] Figure 8 depicts a block diagram that shows a method of the present invention to create 
personalized therapy programs. 

[27] Figure 9 is a block diagram representation showing in more detail certain steps of Figure 
8 for creating personalized therapy programs. 

[28] Figure 10 illustrates a combination device consisting of an implantable drug infusion 
pump and a neuro stimulator that could be implanted in a human body to deliver a 
combination drug and stimulation therapy. 

[29] Figure 1 1 illustrates an infusion catheter that contains both a lumen and electrodes for use 
with a combination medical device. 

[30] Figure 12 is a schematic block diagram of a combination implantable drug infusion pump 
and neuro stimulator in accordance with an embodiment of the present invention. 

[31] Figure 13 is a block diagram illustrating a method of creating a personalized therapy 
program for a combination device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[32] The present invention is a method and system that allows a patient to select and access 
stored preset clinician therapy programs from a medical device or a combination medical 
device memory and to modify the preset clinician therapy programs to create and store 
personalized therapy programs through the use of a patient programmer. The present 
invention gives the patient the ability to configure personalized therapy programs that 
accommodate the patient's particular needs, lifestyle, and desires from combined and/or 
modified stored preset clinician therapy programs. 

[33] One skilled in the art will recognize that the method and system for patient directed 
therapy management of the present invention can be used with any number of medical 
devices requiring the use of preset therapy programs, including, but not limited to 
pacemakers, defibrillators, cochlear implants, neuro stimulators and drug delivery pumps. 
In addition, the method and system for patient directed therapy management may also be 
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used with a combination device comprising two or more devices from the above list. The 
following embodiments will describe the invention with the use of a neuro stimulator, an 
implantable drug infusion pump, and a combination device comprising a neuro stimulator 
and an implantable drug pump. It should be recognized by one skilled in the art that the 
arrangements and configurations of the present invention may be altered without 
departing from the true spirit and scope of the invention. 

[34] Figure 1 shows a general environment of an Implantable Neuro Stimulator (INS) 5 
medical device in a patient 6 including leads 15A and 15B, and lead extensions lOA and 
lOB. The INS 5 is preferably a modified implantable pulse generator that will be 
available from Medtronic, Inc. with provisions for multiple pulses occurring either 
simultaneously or with one pulse shifted in time with respect to the other, and having 
independently varying amplitudes, pulse widths and directional sequence. The INS 5 
contains a power source and electronics to send precise, electrical pulses to the spinal 
cord, brain, or neural tissue to provide the desired treatment therapy. The INS 5 can be 
powered by an internal source such as a rechargeable or non-rechargeable battery or by 
an external source such as a radio frequency transmitter. In an embodiment of the present 
invention, the INS 5 provides electrical stimulation by way of pulses, however other 
forms of stimulation may be used such as continuous electrical stimulation, magnetic 
pulses, or continuous magnetic stimulation. 

[35] The INS 5 can use one or more leads 15A and 15B and extensions lOA and lOB for 
delivering therapy. The leads 15A and 15B, which are surgically implanted, are 
comprised of one or more insulated electrical conductors with a connector on the 
proximal end 9A and 9B and electrical contacts or electrodes 20A and 20B on the distal 
end 16A and 16B. A lead 15A and 15B is a small medical wire with special insulation. 
Those skilled in the art will appreciate that any variety of leads may be used to practice 
the present invention. 

[36] As shown in Figure 1, the leads 15A and 15B are implanted and positioned to stimulate a 
specific site or area. Alternatively, the leads 15A and 15B may be positioned along a 
peripheral nerve, adjacent neural tissue, positioned to stimulate muscle tissue or other 
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stimulation site chosen by a clinician. The leads 15A and 15B contain one or more 
electrodes (small electrical contacts) through which electrical stimulation is delivered 
from the INS 5 to the targeted neural tissue. The electrodes 20A and 20B may be 
arranged in a predetermined physical layout. For example, where there is more than one 
electrode 20A and 20B, the electrodes may be arranged in a linear array, in multiple 
linear arrays, or in a particular geometric array such as a triangle, square, rectangle, 
circle, etc. In addition, the INS 5 may deliver stimulation therapy signals via the 
electrodes in a predetermined directional sequence based on the electrode's physical 
layout in the stimulation area. 

[37] Figures 2A-D generally illustrate locations where the INS can be implanted in the human 
body other than the location shown in Figure 1, i.e., within the lower left abdominal 
region of the patient 6 illustrated in Figure 2C. Other preferred embodiments for the 
placement of INS 5 within a human patient are further shown in Figures 2A, 2B, and 2D. 
As shown in Figure 2A, the INS 5 can be implanted in a pectoral region of the patient. 
As shown in Figure 2B, the INS 5 can be implanted in a region behind the ear of a patient 
6, and more specifically in the mastoid region. As shown in Figure 2D, the INS 5 can be 
placed in the lower back or upper buttock region of the patient 6. 

[38] Figure 6 shows the general environment of an implantable drug infusion pump 600 and 
an infusion catheter 602. The system distributes a therapeutic drug or agent to sites a 
physician selects for treatment. The system uses a pump 600 that can be an implantable 
pump like the Medtronic SynchroMed® pump as described by Medtronic brochure 
entitled "SynchroMed® Infusion System." As depicted in the figure, the pump 600 has a 
port 614 into which a hypodermic needle can be inserted to inject a therapeutic to fill the 
pump 600. As an alternative, the pump 600 may contain a reservoir, not shown, having a 
predetermined volume of therapeutic that is pumped at a predetermined rate. The 
implantable drug infusion pump 600 contains a power source and electronics to deliver 
the therapeutic drug or agent to the selected treatment sites. 

[39] The implantable drug infusion pump outlet is connected to the proximal end of an 
infusion catheter 602. The infusion catheter 602 is a flexible tube with a lumen typically 
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running the length of the catheter. The distal end of the infusion catheter 602 is 
positioned to infuse a drug or agent to target sites in a patient's body. Target sites in the 
body include but are not limited to an internal cavity, a blood vessel, any organ, other 
tissue or fluid in the body. The drag or agent flows from the pump 600 through the 
lumen in the catheter 602 at a programmed rate. The drug or agent is intended to have a 
therapeutic effect. Such drugs or agents may include pharmaceutical compositions, 
genetic materials, biologies, and other substances. Pharmaceutical compositions are 
chemical formulations intended to have a therapeutic effect such as intrathecal 
antispasmodics, pain medications, chemotherapeutic agents, and the like. 

[40] Figure 10 shows the general environment of a combination device that includes an 
implantable drug infusion pump 1200 and an INS 1205. The combination illustrated in 
Figure 10 depicts the devices as being two separate devices for simplicity, but one skilled 
in the art will recognize that both devices may be combined into one housing and perform 
the same or similar functions. Similarly, one skilled in the art will recognize that the 
combination device may include different combinations of devices that include, but are 
not limited to, pacemakers, defibrillators, and/or cochlear implants. 

[41] The distal end of catheter 1002 is positioned to deliver desired therapeutic treatment to 
the targeted sites located in the patient. The targeted sites in the body may vary broadly 
and may include but are not limited to an internal cavity, a blood vessel, any organ, other 
tissue or fluid in the body. The distal end of catheter 1002 is further illustrated in Figure 
11, which shows catheter 1002 containing electrodes 1138 and 1140. While this 
embodiment shows two electrodes, some applications may require a greater or lesser 
number of electrodes. Each of the electrodes 1138 and 1140 is individually connected to 
the INS 1205 through a conductor in wire 1116. Cross section DD in Figure 11 shows 
wire 1116 in catheter 1002. Catheter 1002 further comprises an outer cylindrical 
insulation jacket 1110 and an iimer cylindrical insulating jacket 1112 that defines a 
cylindrical catheter lumen 1114. 

[42] The combination device may be operated in many different modes enhancing the efficacy 
of treatment. For example, the implantable drug infusion pump may supply a drug to a 
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targeted site for a specific amoimt of time followed by stimulation from the nexiro 
stimulator. As an alternative, stimulation might be applied intermittently to a background 
of continuous or intermittent drug infusion. As one skilled in the art will recognize, the 
treatment possibilities are further increased with the use of a combination device as 
compared to any individual device. 

[43] Patient directed therapy management will first be described using an INS embodiment 
shown in Figures 3-5. Next, patient directed therapy management will be described using 
the embodiment of an implantable drag infusion pump shown in Figures 7-9. Finally, 
patient directed therapy management will be described using a combination device 
embodiment shown in Figures 12 and 13. 

[44] Figure 3 generally depicts system components of an embodiment of the present invention 
that allows a patient to select and access preset patient therapy programs from the INS 5 
in preparation for creating personalized therapy programs. The apparatus included are an 
INS 5 with corresponding leads 15A and 15B, a physician or chnician programmer 40 
and a patient programmer 50. In the system apparatus, the clinician programmer 40, the 
patient programmer 50 and the INS 5 communicate using radio waves, for example via 
telemetry 3 and 4. 

[45] In an embodiment, the clinician programmer 40 is used by the clinician to create preset 
clinician therapy programs for a particular patient. The clinician can also modify the 
preset therapy stored in the INS memory 100, troubleshoot the INS 5, and periodically 
communicate with the INS 5 to manage the patient therapy and collect INS data. The 
clinician can create the preset clinician therapy programs via the clinician programmer 
input medium or device 43, for example a keyboard, or any other input component 
recognized by the clinician programmer controller 45. 

[46] The preset clinician therapy programs include specific therapy parameters and electrode 
settings that can be based on industry or clinician preferences, patient feedback, patient 
test results, or a combination of all. The clinician can simultaneously view the preset 
programs as he/she is creating them on the graphical display screen 41 . Upon completion 
of the preset therapy programs, the clinician programmer controller 45 will execute the 
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clinician's instruction to save the preset programs. The clinician programmer controller 
45 will save the preset programs in its memory 47 and download a copy to the INS 
memory 100 via telemetry 3. In an embodiment, only a copy of the preset clinician 
therapy programs are downloaded to the INS device 5. A master copy of the preset 
clinician therapy programs remains with the clinician in the clinician programmer 
memory 47. The stored patient therapy programs (both preset and personalized) in the 
INS device 5 will allow the INS device 5 to generate the electrical stimulation signals for 
the patient's specific needs. The therapy programs will control such electrode settings as 
signal amplitude, rate, pulse width, and directional sequence. 

[47] In an embodiment of the present invention, as will be discussed below; a patient can 
access the preset clinician therapy programs (PCTP) stored in the INS via the patient 
programmer 50. The patient programmer 50 can comprise a graphical display screen 60, 
an input medium or device 70, a patient program controller 55, memory 75 and a 
telemetry block 65. Having accessed a PCTP, the patient can then create at least one 
personalized therapy program from the accessed PCTP. The patient can then store the 
new personalized therapy program in the INS 5 via the patient programmer 50 input 
device 70. 

[48] For example, in the embodiment shown in Figure 3, a patient could step through the 
following to create and store at least one personalized therapy program 190 (discussed 
with reference to Figure 5). First, a patient would turn the patient programmer 50 ON 
and start the process in a first Start Screen. Second, the patient would select a Review 
function and interrogate the ENFS 5 via the input device 70. The patient would then select 
a Select Menu function that brings up a Selection Screen on the graphical display screen 
60. The Selection screen would display a Menu indicating the various preset clinician 
therapy programs (PCTP) 170 (discussed in more detail with reference to Figure 5) that 
are resident in the INS memory 100. The patient could then scroll through the Menu (on 
the graphical display screen 60) and select the particular PCTP 170 that he/she wishes to 
access in order to create at least one personalized therapy program. Having accessed a 
PCTP 170, the patient can then review and modify the preset clinician therapy settings 
(PCTS) 1 80 (discussed in more detail with reference to Figure 5) that correspond to the 
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accessed PCTP 170. The patient may then select and optimize a PCTS 180 as necessary 
or desired by use of the graphical display screen 60 and the input device 70. 

[49] The patient can then make changes as desired for any of the other remaining PCTS 1 80 of 
the accessed PCTP 170 as necessary to create a personalized therapy program 190. Once 
the patient has created a personalized therapy program 190, a Save function can be 
selected* A Save screen could then be displayed where the user would create a label for 
the created personalized therapy program. For example, the user could label the just 
created personalized therapy program 190 a "Sleep" program. The patient would then 
select a Store function and a Store screen would be displayed. The patient would then, 
via the input medium key for example, store the personalized therapy program in the INS 
memory 100. The patient programmer controller 55 will execute the patient's instruction 
to save the new programs. The patient programmer can save the new programs in its 
memory 75 and dovmload a copy to the INS memory 100. The new programs will be 
transmitted via telemetry 4 to the INS 5 where they will be saved in INS memory 100. 
The patient could repeat the above steps to create other personalized therapy programs 
190, for example programs such as "Running", "Eating", "Sitting", "Exercising" and 
others, 

[50] The steps just discussed in creating personaUzed therapy programs 190 involve patient 
interaction with the graphical display screen 60 and input device 70 of the patient 
programmer 50 and can be an embodiment of a personalized therapy algorithm. Those of 
skill in the art will readily recognize that the patient's commands and instructions are 
being carried out by the patient programmer controller 55. The controller 55 will then 
transmit instructions via its telemetry block 65 to the INS 5. 

[51] In other embodiments, the patient could create personalized therapy programs as 
combinations of unmodified preset programs, or combinations of both modified and 
unmodified preset clinician therapy programs (PCTS) via a similar process. 

[52] Having created and stored personalized therapy programs, the patient can then access, 
modify if necessary, and execute at least one personalized therapy programs via the 
patient progranmier 50. A patient can access the personalized therapy programs via the 
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patient programmer 50. Having accessed the personalized therapy settings, the patient 
can then optimize and execute the personalized therapy programs to receive therapy. 

[53] For example, a patient could step through the following to access and execute at least one 
personalized therapy program 190. First, a patient v^ould turn the patient programmer 50 
ON and start the process in a first Start Screen. Second, the patient v^ould select a 
Review function and interrogate the INS 5 via the input device 70. The patient would 
then select a Select Menu function that brings up a Selection Screen on the graphical 
display screen 60. The Selection screen would display a Menu indicating the various 
preset chnician therapy programs (PCTP) 170 and personalized therapy programs 190 
that are resident in the INS memory 100. The patient could then scroll through the Menu 
and select the particular personalized therapy program that he/she wishes to access in 
order to execute for therapy via the INS, Having accessed a personalized therapy 
program, the patient may then select a personalized therapy program and optimize as 
necessary or desired by use of the graphical display screen 60 and the input device 70. 

[54] If no optimization of the accessed personalized therapy program 190 is done, then an 
Execute function is selected via the input device 70. An Execute Personalized Therapy 
Screen will be displayed on the patient programmer display 60. The patient will then 
select execution of the accessed personalized therapy program 190, for example via the 
input device 70. 

[55] If the patient does optimize the accessed personalized therapy program 190, the Save 
function would be selected. A Save screen would then be displayed where the user 
would select a Store function. In a Store screen the patient would then, via the input 
medium key for example, store the optimized personalized therapy program 190 in the 
INS device 5. The Execute function is then selected via the input device 70. An Execute 
Personalized Therapy Screen will be displayed where the patient will select execution of 
the accessed personalized therapy program 190, for example via the input device 70. 
Again, the patient programmer controller 55 will carry out the patient's instruction to 
execute, and optimize if desired, the personalized therapy program 190. 
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[56] In another embodiment, a patient will be able to execute an automatic timing algorithm 
on the patient programmer controller 55. The execution of the timing algorithm is similar 
to the personalized therapy algorithm just discussed. However, while the personalized 
therapy algorithm allows the patient to create personalized therapy programs and 
download them to the INS memory 100, the timing algorithm will allow the patient to 
create personalized automatic sequencing programs where personalized therapy 
programs, preset therapy programs, or a combination of both will automatically be 
executed by the INS 5. The patient will store the personalized automatic sequencing 
programs in the INS memory for subsequent execution at predetermined times for 
predetermined periods of time. For example, the patient could create a personalized 
automatic sequencing program that automatically executes certain predetermined therapy 
programs every morning at 6;30AM for 1.5 hours. 

[57] The INS 5 also uses telemetry 3 and 4 to communicate with the clinician programmer 40 
or patient programmer 50. The patient programmer 50 comprises an INS controller 90, 
memory 100, and a telemetry block 80. The INS controller 90 processes instructions 
received at the telemetry block 80. In an embodiment, the INS controller 90 will either 
download or upload data to or from the INS memory 100 depending on the instructions 
received at the telemetry block 80. The INS memory 100 includes memory sufficient for 
operation of the INS 5 and storage of all therapy programs. Those skilled in the art will 
appreciate that the INS memory 100 includes memory such as volatile Random Access 
Memory (RAM) such as Static RAM, nonvolatile Read Only Memory (ROM), and 
Electrically Erasable Programmable Read Only Memory (EEPROM) such as Flash 
EEPROM, as well as other suitable INS memory 100. Once the personalized therapy 
programs have been downloaded, upon instructions by the patient programmer 50, the 
INS controller 90 will be able to execute both the preset clinician therapy programs and 
the personalized therapy programs. 

[58] Figure 4 shows a block diagram depicting a method of the present invention for a patient 
to create personalized therapy programs for storage in an INS 5. In a first step 110, 
preset clinician therapy programs with electrode therapy settings are stored in the INS 
memory 100. 
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[59] In a second step 120, the patient interactively (as discussed previously with respect to 
Figure 3) enters a request, via the patient programmer input medium 70 and graphical 
display screen 60. 

[60] In a third step 130, the preset clinician therapy programs have been accessed and are 
displayed on the patient programmer graphical display screen 60 and stored in the patient 
programmer memory 75. 

[61] In step four 140, the patient creates personalized therapy programs, with personalized 
therapy settings (discussed in Figure 5), by modifying the accessed preset clinician 
therapy programs. The personalized therapy programs are created through interaction (as 
discussed previously with respect to Figure 3) with the patient programmer 50, via the 
patient programmer input device 70 and graphical display screen 60. 

[62] In step five 145, the patient will label the created personalized therapy programs in 
preparation for saving or storing. 

[63] In step six 150, the patient stores the new personalized therapy programs with 
personalized therapy settings in the INS memory 100, under the particular labels chosen 
by the patient. Storing is accomplished through interactive manipulation (as discussed 
previously with respect to Figure 3) of the patient programmer 50 by the patient. Once 
the patient requests that the new programs be stored, the patient programmer 50 will 
download the newly created personalized therapy programs to the INS memory 100, via 
telemetry communication 4. The INS device 5 will now be able to execute the new 
stored personalized therapy programs. 

[64] In step seven 160, the patient can execute by selecting either a preset clinician therapy 
program or a personalized therapy program in accordance with the patient's activity 
and/or preference. 

[65] Figure 5 depicts a block diagram representation showing, in more detail, steps executed 
by the patient to create personalized therapy programs from preset therapy programs 
already present in the INS 5. As discussed previously, physician defined programs or 
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preset clinician therapy programs (PCTP) 170 are created on a clinician programmer 40 
(shown in Figure 3) and downloaded via telemetry 3 and stored (shown in Figure 3) in 
the INS memory 100. At the patient's discretion, a patient can access the PCTPs via a 
patient programmer 70. The patient can then build or create personalized activity sets or 
personalized therapy programs 190. 

[66] Typically, there is more than one PCTP 170 downloaded and stored in the INS memory 
100. Figure 5 shows that there are N number of PCTPs 170 stored in INS memory 100 
each labeled PI, P2, P3, P4, . . .PN. Further, each PCTP 170 includes particular Preset 
Clinician Therapy Setting (PCTS) 180 such as stimulation amplitude, rate, pulse width, 
electrode polarities, and directional sequence. As a result, each of the PCTPs 170 labeled 
PI, P2, P3, P4, . . . PN have their own corresponding set of PCTS 180 (Amplitudel, 
Ratel, PWl; Amplitude2, Rate2, PW2; Amplitude3, Rate3, PW3; . . . AmplitudeN, 
RateN, PWN). The patient will in turn create his/her own personalized therapy programs 
190 with corresponding personalized therapy settings 200 from the available N number of 
PCTPs 170 stored in the INS memory 100. 

[67] The patient, however, has flexibility in creating his/her personalized therapy programs 
190 and settings 200. In a first case, the patient can access a single PCTP 170 (e.g., PI) 
and build or create a personaUzed therapy program 190 with corresponding personalized 
settings 200 by adjusting or modifying the PCTS 180 (i.e., Amplitudel, Ratel, PWl) of 
that single accessed PCTP 170. Having created a personalized therapy program 190, the 
patient will then define or label the new personalized therapy program 190. 

[68] Alternatively, in a second case shown in Figure 5, the patient can access any two PCTPs 
170 (e.g., PI and P2) to build or create a new personalized therapy program 190. In this 
case, the patient could decide to make no modifications to the PCTS 180 (i.e. 
Amplitudel, Ratel, PWl and Amplitude2, Rate2, PW2) of the chosen PCTPs 170 and 
simply have this personalized therapy program 190 be a combination of the two chosen 
PCTPs 170 with their PCTS 180 unmodified. This case is shown by the personalized 
therapy program 190 labeled "Sleep" 210. 
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[69] In a third case, as shown in Figure 5, the patient can access any two PCTPs 170 (e.g., PI 
and P3) to build or create a new personalized therapy program 190. In this case, the 
patient could decide to make changes to the PCTS 180 (i.e., Amplitudel, Ratel, PWl and 
Amplitude3, Rate3, PW3) of one or both of the chosen PCTPs 170. The result would be 
a personalized therapy program 190 that is a combination of the two chosen PCTPs 170 
with one or both of the PCTS 1 80 modified, for example as shown by the personalized 
therapy program 190 labeled "Sitting" 220. The patient can create any desired number of 
personalized therapy programs 1 90 through repetition of the steps discussed with respect 
to Figures 3-5. 

[70] Additionally, it will be readily appreciated by those skilled in the art that the patient could 
actually access any number of PCTPs 170 (i.e., PI, P2, P3 up to PN) or all the PCTPs 
170 to build or create a new personalized therapy program 190. In such a case, the 
patient could make changes to any number or all of the PCTS 180 (i.e., the Amplitude, 
Rate, PW) of any one or all of the chosen PCTPs 170, The result would then be a 
personalized therapy program 190 that is a combination of the chosen PCTPs 170 with 
some or all PCTS 180 modified. 

[71] In a second embodiment, the invention is described with the use of an implantable drug 
infusion pump 700, shown in Figure 7. Figure 7 generally depicts system components of 
an embodiment of the present invention that allows a patient to select and access preset 
patient therapy programs from the implantable drug infusion pump 700 in preparation for 
creating personalized therapy programs. The system includes an implantable drug 
infusion pump 700, a physician or clinician programmer 740, and a patient programmer 
750. In the system, the clinician programmer 740, the patient programmer 750, and the 
implantable drug infusion pump 700 commimicate using radio waves, for example via 
telemetry 703 and 704. 

[72] The clinician programmer 740 is used by the clinician to create preset clinician therapy 
programs for a particular patient. The clinician programmer 740 is similar to the 
clinician programmer 40, figure 3, discussed in the above INS embodiment. Clinician 
programmers, 740 and 40, contain similar hardware components that perform similar 
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tasks. Such hardware devices may include input device 743, display 741, controller 745, 
memory 747, and telemetry block 749. Therefore, each of these components will not be 
discussed in detail. One skilled in the art will recognize that the clinician programmers, 
740 and 40, may contain different software because of the different preset clinician 
therapy programs the clinician programmer may create. 

[73] The clinician programmer 740 is used by the clinician to create preset clinician therapy 
programs for a particular patient. For example, a particular pain patient may have preset 
bolus programs for the delivery of pain medication beyond a constant basal flow 
program. The patient could then select the appropriate bolus program based on the 
severity of breakthrough pain experienced. Another example could be preset programs 
for insulin delivery to patients with diabetes. The patient could select the appropriate 
insulin deliver program based upon the size of the meal, or the amount of time they 
intend to engage in a particular activity such as exercise. 

[74] The clinician through the clinician programmer 740 can also modify the preset therapies 
stored in the implantable drug infusion pump memory 784, troubleshoot the implantable 
drug infusion pump 700, and periodically communicate with the implantable drug 
infusion pump 700 to manage the patient therapy and collect implantable drug infusion 
pump 700 data. 

[75] The preset clinician therapy programs include specific therapy parameters that can be 
based on industry or clinician preferences, patient feedback, patient test results, or a 
combination of all. Upon completion of the preset therapy programs, the clinician 
programmer controller 745 will execute the clinician's instruction to save the preset 
programs. The clinician programmer controller 745 will save the preset programs in its 
memory 747 and download a copy to the implantable drug infusion pump memory 784 
via telemetry 703. A master copy of the preset clinician therapy programs may remain 
with the clinician in the clinician programmer memory 747. The stored patient therapy 
programs (both preset and personalized) in the implantable drug infusion device 700 
could allow the implantable drug infusion device 700 to establish drug delivery for the 
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patient's specific needs. The therapy programs may control such pump settings as 
infusion rate, start time, stop time, infusion volume, and drug dosage. 

[76] In an embodiment of the present invention, as will be discussed belov^, a patient can 
access the preset clinician therapy programs (PCTP) stored in the implantable drug 
infusion pump via the patient programmer 750. The patient programmer 750 is similar to 
the patient programmer 50, figure 3, discussed in the above INS embodiment. Patient 
programmers 750 and 50 contain similar hardv^are components that perform similar 
tasks. Such hardware devices may include input device 770, display 760, controller 755, 
memory 775, and telemetry block 765. Therefore, each of these components will not be 
discussed in detail. One skilled in the art will recognize that the patient programmers 750 
and 50 may contain different software because of the different personalized therapy 
programs the patient programmer may create. 

[77] Having accessed a PCTP, the patient can create at least one personalized therapy program 
from the accessed PCTP. The patient can then store the new personalized therapy 
program in the implantable drag infusion pump 700 via the patient programmer input 
device 770. 

[78] For example, in the embodiment shown in Figure 7, a patient could step through the 
following to create and store at least one personalized therapy program 990 (discussed 
with reference to Figure 9). First, a patient would turn the patient programmer 750 ON 
and start the process in a first Start Screen, Second, the patient would select a review 
function and interrogate the implantable drug infusion pump 700 via the input device 
770. The patient would then select a Select Menu function that brings up a Selection 
Screen on the graphical display screen 760. The Selection screen would display a Menu 
indicating the various preset clinician therapy programs (PCTP) 970 (discussed in more 
detail with reference to Figvire 9) that are resident in the implantable pump memory 784. 
The patient could then scroll through the Menu (on the graphical display screen 760) and 
select the particular PCTP 970 that he/she wishes to access in order to create at least one 
personalized therapy program. Having accessed a PCTP 970, the patient can then review 
and modify the preset clinician therapy settings (PCTS) 980 (discussed in more detail 
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with reference to Figure 9) that correspond to the accessed PCTP 970. The patient may 
then select and optimize a PCTS 980 as necessary or desired by use of the graphical 
display screen 760 and the input device 770. 

[79] The patient can then make changes as desired for any of the other remaining PCTS 980 of 
the accessed PCTP 970 as necessary to create a personalized therapy program 990. Once 
the patient has created a personalized therapy program 990, a Save function can be 
selected. A Save screen could then be displayed where the user would create a label for 
the created personalized therapy program. For example, the user could label the just 
created personalized therapy program 990 a "Small Meal" 910 program. The patient 
would then select a Store function and a Store screen would be displayed. The patient 
would then, via the input medium key for example, store the personalized therapy 
program in the implantable drug infusion pump memory 784. The patient could repeat 
the above steps to create other personalized therapy programs 990, for example programs 
such as "Medium Meal" 920, "Large Meal" 995, and others. 

[80] In other embodiments, the patient could create personalized therapy programs as 
combinations of unmodified preset programs, or combinations of both modified and 
unmodified preset clinician therapy programs (PCTS) via a similar process. 

[81] Having created and stored personalized therapy programs, the patient can then access, 
modify if necessary, and execute at least one personalized therapy program via the patient 
programmer 750. A patient can access the personalized therapy programs via the patient 
programmer 750. Having accessed the personalized therapy settings, the patient can then 
optimize and execute the personalized therapy programs to receive therapy. 
Additionally, a patient could execute an automatic timing algorithm on the patient 
controller similar to the above timing algorithm described in the INS embodiment. 

[82] Figure 8 shows a block diagram depicting a preferred method of the present invention for 
a patient to create personalized therapy programs for storage in an implantable drug 
infusion pump 700. In a first step 810, preset clinician therapy programs with 
implantable pump settings are stored in the implantable drug infusion pump memory 784 
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[83] In a second step 812, the patient interactively enters a request, via the patient programmer 
input medium 770 and graphical display screen 760. In a third step 814, the preset 
clinician therapy programs have been accessed and are displayed on the patient 
programmer graphical display screen 760 and stored in the patient programmer memory 
775. 

[84] In step four 816, the patient creates personalized therapy programs, v^ith personalized 
therapy settings, by modifying the accessed preset clinician therapy programs. The 
personalized therapy programs are created through interaction with the patient 
programmer 750, via the patient programmer input device 770, and graphical display 
screen 760. In step five 818, the patient could label the created personalized therapy 
programs in preparation for saving or storing. 

[85] In step six 820, the patient stores the new personalized therapy programs with 
personalized therapy settings in the implantable drug infusion pump memory 784, under 
the particular labels chosen by the patient. Finally, in step seven 822, the patient can 
execute by selecting either a preset clinician therapy program or a personalized therapy 
program in accordance with the patient's activity and/or preference. 

[86] Figure 9 depicts a block diagram representation showing, in more detail, steps executed 
by the patient to create personalized therapy programs from preset therapy programs 
already present in the implantable drug infusion pump 700. As discussed previously, 
physician defined programs or preset clinician therapy programs (PCTP) 970 are created 
on a clinician programmer 740 (shown in Figure 7) and downloaded via telemetry 703 
and stored (shown in Figure 7) in the implantable drug infusion memory 784. At the 
patient's discretion, a patient can access the PCTPs via a patient programmer 750. The 
patient can then build or create personalized activity sets or personalized therapy 
programs 990. 

[87] Typically, there is more than one PCTP 970 downloaded and stored in the implantable 
drug infusion pump memory 784. Figure 9 shows that there are N number of PCTPs 970 
stored in implantable drug infusion pump memory 784 each labeled PI, P2, P3, P4, . . 
.PN. Further, each PCTP 970, includes particular preset clinician therapy setting (PCTS) 
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980 such as start time, stop time and infusion rate. As a result, each of the PCTPs 970 
labeled PI, P2, P3, P4, . . , PN have their own corresponding set of PCTS 980 (Start 
Timel, Stop Timel, Infusion Rate 1; Start Time2, Stop Time2, Infusion Rate2; Start 
Time3, Stop Time3, Infusion Rate3; . . . Start TimeN, Stop TimeN, Infusion RateN). The 
patient will in turn create his/her own personalized therapy programs 990 with 
corresponding personalized therapy settings 900 from the available N number of PCTPs 
970 stored in the implantable pump memory 784. 

[88] The patient, however, has flexibility in creating his/her personalized therapy programs 
990 and settings 900. In a first case, the patient can access a single PCTP 970 (e.g., PI) 
and build or create a personalized therapy program 990 with corresponding personalized 
settings 900 by adjusting or modifying the PCTS 980 (i.e., Start Timel, Stop Timel, 
Infusion Ratel) of that single accessed PCTP 970. Having created a personalized therapy 
program 990, the patient will then define or label the new personalized therapy program 
990. 

[89] Alternatively, in a second case shown in Figure 9, the patient can access any two PCTPs 
970 (e.g., PI and P2) to build or create a new personalized therapy program 990. In this 
case, the patient could decide to make no modifications to the PCTS 980 (i.e. Start 
Timel, Stop Timel, Infusion Ratel and Start Time2, Stop Time2, Infusion Rate2) of the 
chosen PCTPs 970 and simply have this personalized therapy program 990 be a 
combination of the two chosen PCTPs 970 with their PCTS 980 unmodified. This case is 
shown by the personalized therapy program 990 labeled "Small Meal" 910. 

[90] In a third case, as shown in Figure 9, the patient can access any two PCTPs 970 (e.g., PI 
and P3) to build or create a new personalized therapy program 990. In this case, the 
patient could decide to make changes to the PCTS 980 (i.e.. Start Timel, Stop Timel, 
Infusion Ratel and Start Time3, Stop Time3, Infusion Rate3) of one or both of the 
chosen PCTPs 970. The result would be a personalized therapy program 990 that is a 
combination of the two chosen PCTPs 970 with one or both of the PCTS 980 modified, 
for example as shown by the personalized therapy program 990 labeled "Medium Meal" 
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920. The patient can create any desired number of personalized therapy programs 990 
through repetition of the steps discussed with respect to Figures 7-9. 

[91] Additionally, it will be readily appreciated by those skilled in the art that the patient could 
actually access any number of PCTPs 970 (i.e., PI, P2, P3 up to PN) or all the PCTPs 
970 to build or create a new personalized therapy program 990. In such a case, the 
patient could make changes to any number or all of the PCTS 980 (i.e., Start Time, Stop 
Time, Infusion Rate, Drug Dosage) of any one or all of the chosen PCTPs 970. The 
result would then be a personalized therapy program 990 that is a combination of the 
chosen PCTPs 970 with some or all PCTS 980 modified. 

[92] In a third embodiment, the invention is described with the use of a combination device 
comprising an implantable drug infusion pump 1200 and an INS 1205, as illustrated in 
figxore 12. In other embodiments, the combination device may comprise a number of 
different devices that increase effectiveness of a patient's therapy. Other devices may 
include but are not limited to pacemakers, defibrillators, cochlear implants, and other 
implantable medical treatment devices for the delivery of medical treatments to a 
patient's body. 

[93] Figure 12 generally depicts system components of an embodiment of the present 
invention that allows a patient to select and access preset patient therapy programs from a 
combination device comprising both an implantable drug infusion pump 1200 and an INS 
1205 in preparation for creating personalized therapy programs. The system includes an 
implantable drug infusion pump 1200, an INS 1205 with electrodes, a physician or 
clinician programmer 1240, and a patient programmer 1250. In the system, the clinician 
programmer 1240, the patient programmer 1250, the implantable drug infusion pump 
1200, and the INS 1205 communicate using radio waves, for example via telemetry 1203 
and 1204. 

[94] The clinician programmer 1240 is similar to the clinician programmers 40 and 740, 
described above. All of these clinician programmers contain similar hardware 
components that perform similar tasks. Such hardware components may include input 
device 1243, display 1241, controller 1245, memory 1247, and telemetry block 1249. 
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Therefore, each of these components will not be discussed in detail. One skilled in the art 
will recognize that the clinician programmers, 40, 740 and 1240, may contain different 
software because of the different preset clinician therapy programs the clinician 
programmer may create. 

[95] A patient can access the preset clinician therapy programs (PCTP) stored in the 
combination device via the patient programmer 1250. The patient programmer 1250 is 
similar to the patient programmer 50 and 750 discussed above. All of these patient 
programmers contain similar hardware components that perform similar tasks. Such 
hardware devices may include input device 1270, display 1260, controller 1255, memory 
1275, and telemetry block 1265. Therefore, each of these components will not be 
discussed in detail. One skilled in the art will recognize that the patient programmers 50, 
750, and 1250 may contain different software because of the different personalized 
therapy programs the patient programmers may create. 

[96] Having accessed a PCTP, a patient can create at least one personalized therapy program 
fi-om the accessed PCTP. The patient can then store the new personalized therapy 
program in the combination device via the patient programmer 1250. The procedure for 
a patient to create and store at least one personalized program is similar to the procedure 
discussed in both the implantable drug infiision pump and INS embodiments discussed 
above. 

[97] The method of the present invention for a patient to create personalized therapy programs 
in a combination device is similar to the block diagrams showing the method for INS 
embodiment, Figure 4, or the implantable drug infusion pump embodiment, Figure 8. 
First, at least one preset therapy program is accessed from the combination device 
memory. The preset clinician therapy programs that are accessed are displayed on the 
patient programmer and stored in the patient programmer memory. Next, the patient 
creates personalized therapy programs, with personalized therapy settings, by modifying 
the accessed preset clinician therapy programs. Subsequently, the patient may label the 
created therapy programs in preparation for saving or storing. Finally, the patient can 
execute the new personalized therapy programs. 
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[98] Having created and stored personalized therapy programs, the patient can then access, 
modify if necessary, and execute at least one personalized therapy program via the patient 
programmer 1250. A patient can access the personalized therapy programs via the 
patient programmer 1250. Having accessed the personalized therapy settings, the patient 
can then optimize and execute the personalized therapy programs to receive therapy. 
Additionally, a patient will be able to execute an automatic timing algorithm on the 
patient controller similar to the above timing algorithm described in the INS embodiment. 

[99] Figure 13 depicts a block diagram representation showing, in more detail, steps executed 
by the patient to create personalized therapy programs from preset therapy programs 
already present in a combination device. Physician defined programs or preset clinician 
therapy programs (PCTP) 1370 are created on a clinician programmer 1240 (shown in 
Figure 12) and downloaded via telemetry 1203 and stored (shown in Figure 12) in the 
combination device memory 1284 and/or 1295. At the patient's discretion, a patient can 
access the PCTPs via a patient programmer 1250. The patient can then build or create 
personalized activity sets or personalized therapy programs 1390. 

[100] Typically, there is more than one PCTP 1370 downloaded and stored in a combination 
device memory 1284 and/or 1295. Figure 13 shows that there are N number of PCTPs 
1370 stored in combination device memory 1284 and/or 1295 each labeled PI, P2, P3, 
P4, . . .PN. Further, each PCTP 1370, may include particular preset clinician therapy 
setting (PCTS) 1380 such as start time, stop time, infusion rate, amplitude, and pulse 
width. As a result, each of the PCTPs 1370 labeled PI, P2, P3, P4, . . . PN have their 
own corresponding set of PCTS 1380 (Start Timel, Stop Timel, Infusion Rate 1; 
Amplitude2, Rate2, PW2; Amplitude3, Rate3, PW33; . , . Start TimeN, Stop TimeN, 
Infusion RateN). The patient will in turn create his/her own personalized therapy 
programs 1390 with corresponding personalized therapy settings 1300 from the available 
N number of PCTPs 1370 stored in the combination device memory 1284 and/or 1295. 

[101] The patient, however, has flexibility in creating his/her personalized therapy programs 
1390 and settings 1300. In a first case, the patient can access a single PCTP 1370 (e.g., 
PI) and build or create a personalized therapy program 1390 with corresponding 
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personalized settings 1300 by adjusting or modifying the PCTS 1380 (i.e., Start Timel, 
Stop Timel, Infusion Ratel) of that single accessed PCTP 1370. Having created a 
personalized therapy program 1390, the patient will then define or label the new 
personalized therapy program 1390. 

[102] Alternatively, in a second case shown in Figure 13, the patient can access any two PCTPs 
1370 (e.g., PI and P2) to build or create a new personalized therapy program 1390. In 
this case, the patient could decide to make no modifications to the PCTS 1380 (i.e., Start 
Timel, Stop Timel, Infusion Ratel and Amplitude2, Rate2, PW2) of the chosen PCTPs 
1370 and simply have this personalized therapy program 1390 be a combination of the 
two chosen PCTPs 1370 with their PCTS 1380 unmodified. This case is shown by the 
personalized therapy program 1390 labeled "Light Exercise" 1310. 

[103] In a third case, as shown in Figure 13, the patient can access any two PCTPs 1370 (e.g., 
PI and P3) to build or create a new personalized therapy program 1390. In this case, the 
patient could decide to make changes to the PCTS 1380 (i.e., Start Timel, Stop Timel, 
Infusion Ratel and Amplitude3, Rate3, PW3) of one or both of the chosen PCTPs 1370. 
The result would be a personalized therapy program 1390 that is a combination of the 
two chosen PCTPs 1370 with one or both of the PCTS 1380 modified, for example as 
shown by the personalized therapy program 1390 labeled "Medium Exercise" 1320. The 
patient can create any desired number of personalized therapy programs 1390 through 
repetition of the steps discussed with respect to Figures 12-13. 

[104] Additionally, it will be readily appreciated by those skilled in the art that the patient could 
actually access any number of PCTPs 1370 (i.e., PI, P2, P3 up to PN) or all the PCTPs 
1370 to build or create a new personalized therapy program 1390. In such a case, the 
patient could make changes to any number or all of the PCTS 1380 (i.e., Start Time, Stop 
Time, Infusion Rate, Drug Dosage) of any one or all of the chosen PCTPs 1370. The 
result would then be a personalized therapy program 1390 that is a combination of the 
chosen PCTPs 1370 with some or all PCTS 1380 modified. 

[105] The embodiments of the present invention have discussed how a patient is able to access 
and create personalized therapy programs through the interactive operation of a patient 



27 



Patent Application Medtronic P9193.02CIP1 

Atty. DocketNo.: 11738.00039 

programmer. However, those skilled in the art will recognize that a patient programmer 
is only one of many components that can be used for this function. For example, a 
computing device could also be used as the medium to create and store personalized 
therapy programs. 

[106] Additionally, it will be apparent to those skilled in the art that the arrangement and 
configuration of the components discussed above represent only a few of the possible 
embodiments of the present invention. For example, those skilled in the art will 
recognize that the present invention can also be used with an External Neuro Stimulator 
(not shovra), an External Drug Infusion Pump (not shovm), and an External Combination 
Device (not shown) with a catheter implanted into a patient percutaneously, a physician 
programmer, and a patient programmer. The extemal devices would function similarly to 
the implantable devices but are not designed for implantation. 

[107] Those skilled in that art will recognize that the discussed embodiments may be altered or 
amended without departing from the true spirit and scope of the invention. Thus, while 
various alteration and permutations are possible, the invention is limited only by the 
following claims and equivalents. 



28 



